Résumé. 2014 Abstract. 2014 Using relations between the various energies of a wave and the variation theorem, the authors deduce equations from which the influence of parameters on the dispersion curve can be easily calculated. In the second part, the above results are applied to the axisymmetrical mode (surface wave) which is propagated along a plasma column. In particular, it is shown that the wave damping depends on the repartition of the energies.
1. Introduction. -Since the article [1] of A. V. Trivelpiece and R. W. Gould, the propagation of waves in bounded plasmas has been extensively studied [2] . However, to gain some understanding of the main properties of plasmas, incorporating a travelling wave [31, we must know the effect on the wave propagation of such parameters as the radial profile of the electron density, the collision frequency and the losses in the dielectrics surrounding the discharge. Such studies have only been made in semi-infinite plasmas, and in bounded plasmas within the quasistatic approximation [1] . Usually, we might solve the dispersion equation ( (6) and (10), we can write :
When the magnetic energy is much smaller than the total energy ( Um U), the kinetic energy of the electrons tends to half the total energy (UklU -+ 1/2). Such a case corresponds to surface waves where the phase velocity tends to zero (quasistatic approximation). Then : So, we find for the damping : which is often used in propagation studies [1] .
In the opposite case, where the phase velocity of the wave is near the velocity of light, the magnetic energy tends to half of the total energy and the kinetic energy tends to zero, so that damping due to collisions also tends to zero.
All these results are valid for every mode propagated in a plasma without a magnetic field (guide mode, plasma eigenmodes). As an example, we shall give some results for the azimuthally symmetrical mode being propagated along a plasma column (surface wave). 4 . Surface wave (m = 0). -The propagation of surface waves along of plasma column was shown in 1959 [1] . Nevertheless, the use of these modes to genèrate a plasma and to' characterize the discharges (densities and collision frequency measurements in inhomogeneous plasmas) is recent. Consequently, it is interesting to calculate the dispersion curve and also the damping and energy distribution [5] . As an example, numerical computations have been performed in the case of a given structure : (Fig. 2a) ; -plasma kinetic energy and dielectric electric energy (Fig. 2b) with wlcop (Fig. 2b) 3) T a passes through a minimum value for which the field E z is almost independent of r in the plasma.
Near this minimum, we can assume that the field has a constant value in the plasma. Hence, such a created discharge must look like a positive column discharge whereas this is not the case of plasmas generated under the conditions of 1 and 2. Figure 5 gives the kinetic energy in the plasma and the electrical energy in the dielectric. One sees (Fig. 2b) [8] ).
